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PURPOSE: To make it possible to obtain flip chip use 
connection balls of an even diameter at low cost and 
with high productivity by a method wherein an Sn or 
Pb-Sn plated film using an electrolytic plating method 
is formed on fine granules. 

CONSTITUTION: An Sn or Pb-Sn plated film 3 using an 
electrolytic plating method is formed on fine granules 
2. As the fine granules 2, granules consisting of 
various metals, resins, ceramics or glasses are used. In 
the case where the fine granules 2 are non-conductive, 
it is desirable that a base film, such as a Cu or Ni-Cu 
base film, is previously kept formed on the surfaces of 
the granules 2. Moreover, it is desirable that a 
diffused layer of a dissolved layer is formed on the 
interfaces between the film 3 and the granules 2 by a 
heat treatment or the like from the viewpoint of 
adhesiveness. An electrolytic plating condition makes it 
a condition that in the case where the Pb-Sn plated film 
3 is formed on the fine granules 2 consisting of the Cu, 
a solution containing Pb salt and Sn salt is used as an 




(19) R&WW&tfffT (JP) 02) ^ H i(l liF ^ ^ (A) (ll)»Wtt«4*W#^ 

#H ¥8 -139097 

(43)&MB ¥f£ 8^(1996) 5 £31 B 



(51)Int.CL 6 






F I 




H0 1L 21/321 










21/60 


3 11 S 7726 


-4E 








9169 


-4M 


HO 1 L 


21/ 92 6 0 4 H 




9169 


-4M 




6 0 2 E 




9169 


-4M 




6 0 4 D 










»#3tO&4 FD 5 K) 


(2i)ms#^ 


ftm¥G- 302904 




(71)BWA 


000139333 












(22)aSB 


6 ^(1994)11/510 0 






*Bft*IEm«l*EaC4»«3TB 2S24^ 








(72) mm 


WEB 










^Kl^^^:Kr1:*a*lK*:4 , ^ 3-2 -24 w 




















±s 










^R^Km«*IK«:^3 - 2 -24 4ft 


















(74)ftHA 


Eate* s wie 



(57) («E1E*) 

b-S niM -y*ttR3 fc*»<bflia;-r&o 




1 

2 ] }?iffliti^* f , &pl mm, 

X It y * *> <b 4: * ffl tfJS 1 1 E*tO 7 U y y tTBS 

-o fzufri mm-tz z t u i o re* * - 1 
[o o o 1 i 

[ 0 0 0 2 ] 

m*<virm ^mit^yy^mmz^m-r 

Tti. Si^JSII^tU^tV MCM (Mu 1 t i-Ch 30 
i p Modu 1 e) OfijgtcR! LT^if^^ * 

[0 0 0 3 1 i^#BB^<>^S(±, 5 0-7 0^ 

mtv^KS OKv^EB^O v roASiS 

[0 0 0 4 ] St, fijftf y/lcS^ft/zmOSv^ 40 
fflSS'O^fcJBJKU Clitfcligijizc u , Ag^£: 

■/ffl«a--K-^*JB*L, **ft^7 -/UJgJSLfc^Ba 
[0 0 0 5] 



#Mf 8 - 1 3 9 0 9 7 

[0 0 0 6] ttz, JtffiftifUfflLT^BB/ortJBffi 

mO^ffl/O ^i-f^JSi-S W^tl 14, ±20// ragSO 
(4 ib o § ^± C 4 0 -E- <7> to^agfl;*- 7 ^co^g U Rt L 
T , ttft O / * > y * m 5# ( C «»f h t § C0« frffiBHi i 

wffi-r ^ - 1 * r E»T* & £ past £>-=> £0 

[0 0 0 7] 5 0- 7 0^ m<7)*ffl;< 

ffiC^^tk -C-07 1 j7 7°f7 7l}?a^H^, c 

4»^U. &JK35*ft:^»JlB*#:Oii:g* f l 0 0 0 

l$b-o$l±2blZ-fc & <44e ffUx.tf> ¥^6 O^mO 
/w^co^E^ y ^r«tlRUWL-r± 3 0 // mg*0tff)O 

^-^g^)7 'J 7 7*f 7 7'M^f-^^{#^ : t 

-7'^^ S: ft o t > 4:t 

[oo os] sfc. ^o-ra-c-ti, a#, y 

1 5 - 2 0 >« m^^^O'/iSrff^JSL, - n ^ ^ 
«OSn>7W*iS^t^55\ C<0*i£TM*&/* 

> i> < o < t ma&b d . i 
h m %■ <o # > > ^1±* ? la ^ t v ^ a t o tz 0 

[0 0 0 9] *&Wli&±<0 -t o &fl£*a«<0R«4:JB 
[0 0 10] 

IW-MZmk^htzibcD^m *!6M*(i. 7'j77*f 

> 7^ST(iir<iI»^ y ^iiSrffl^TS nXI4P b 
-S 7«l^Mt^>:i:(:J: »3^-4S0 7 



-2- 



[0 0 11] H[J*>, «iMS*±lc4s«JB>i 7 

Tv>£ ^ <h gfcfc-f & 7 U 7 7"-f- 7 y^SSt'-K-^ & 
[0 0 12] $tz* *§£Wl*, ^^i^^mf-^r 

-r a ^£ * 0 

[0 0 13] WT, *«M*»aBUKM-Ti 0 
[0014] a 1 ti#f§i«0 7 U 7 7°^ 7 "/flHg 
* 1 <z>Wrai2T**K *anSfr2±(cft*JB> 7*£{; 
( J: S nXfiP b-S 7 3 ^flJJS $ ixtzm 

[0 0 15] dT\ ffi»S^2 t LTi±. tt^co^ 

-f& Z iri*T*£& 0 ttz. Hfl 10- 1 0 0 0 // mg 20 
JfJKlil 0- 5 0 0 ^ m^mfMfcvbt i L < 

[0 0 16] 2£%ir£mmi.i*t 

LTti, CuXliCu^ (Zn, AgXIiSn^t) 

tLTIi, ABS, PP. PPS. T^V^K *° U 77 - 
K 7iK-7F, t^fn>, PET*^t£flj:*fi6 
JB1-£C fc**-T?S £<, If^ AB SXiiAB S7>> K 

mmfrb%%> i> <otfU i L^ 0 t7<7^^goMt 30 

W2 t LTI^ AI2O3, Si02, +77^^ A 
i^t't, A 1 2 0 3 ^ S i 0 : * ? ^ffliU?#ibii % > 7 

h^<n zmmi- h z t & , prffi^K '9 n a & 
[0017] ttz, wmm*2m$%mk<omt^hz> 

-e^ilCCu, N i -C u*OTJtk 

[0 0 18] SnX(±Pb-SnS>7*8IB3ii, S 
n fSXii P b - S n f^^iOlM^ 1 ^ 4^ o ZOWL 

mmziL 0 . 0 1 - 1 0 o/*maj£fc-r 

A-tWJL<^ 1fi:0. l-5 0/imgStt4i 

[0 0 19] COS nXiiP b-Sn^ 7 

m3 IZMmm* y*Si:J: OflJJSLjfc t«oiii-4o Mm 

&o 50 



«FH¥8 - 1 3 9 0 9 7 

[0 0 2 0] CO> 7*teflH3 iBtiHrb P b - S n 
*&iLTf;J\ Pd-Sn, Pd-Sn-In, Pb- 

nJfc-^XtiS nrt f , S^bUP, B, Ag, In. B 
i» Cd^ Co, Cu, N i^Sr^SLT^Tt iv* e 
[ 0 0 2 1 ] ttz, >-y*ttffll3tcii. 

[ 0 0 2 2] SnX(iPb-Sn^>7*ttH3 0*l 

«aite«:2o!ia^. aissnXfip 
b-s y+ttRoaw^tzjEc-casawi-A w 

W J t^ 0 Mz~l£, Curi^&£«^*2#2±i::P b 
-Sn^y+fiR3t3g«t4»^ 

ttr, Pbtttsnttmtaatftfflu p h 

0. 1-12, ffiKlipHO. 1-1. 0, fiS2 
0-9 Ot:, »i L<(i4 0 -7 0TC4:v^|fef^T-> -y 

[ 0 0 2 3 ] SnX(±Pb-Sn^7^«Bt3 

7fcjzl*>, «^S*2 0^1B*Ji:-y^>^ffi-trSt}#-L. y* 

[ 0 0 2 4 ] CO*#£\ i7f>7ltlTfi, 
O.fta* <b 1 - 5 % H 2 S O 4 t i" & C t ^ «F s 

[0025] itz, TM&mm<o'*7i;vj*fcmmtL 

Tti, v ^ A 0. 0 1 — 10 %/ 1 , 

#SL<(i0. l-3g/U 35%iS@IO. 01-5 
Oral/U 0iL<l±O. l-10ml/l RV*?^ 
'J^l-100g/K 4J4 L < (±3 - 5 0 g 
/ 1 jJ>t>*£i£ffc'*7 v*A7kiSiK«rffll^-*-^^i:7i f -C-§ 
^>o CO J; ^ ftt£^^v^Z, 7 Jc;gffi(i, pHl 

- 1 K ffi L < tip H 3 - 9T~fiffiO - 7 0t\ 4Ti 

[0 0 2 6] -* F £W<D7*) 7 7^7 7^}^-^! 

(±> ft*o -7 v 7 7°^ 7 77B}ga^- ;u t [^|$C, ^-m 
ftf-7 7'(7)IIy<>7 s (^fflSS^O-y, fe^N r,^ 
* 7^itSiHtM^ 7^1^(bft^^M/^>7' 

[0 0 2 7] B2Cf LfcJ: 9 ^Mit^ v 

7 0 5 OA 1 ^'bft^Affi^^ : 5 L 6 0±icK^S(c i \1W 
$5-3 0 A /.m.O#Ba.»a/f>7 p 7S:3BJES:1-* o 

»4L<<±JS:S1-1 0/zmON iff 
1 OSLKIf ? 0 . 0 0 1-5// m<7)A u 1 1 £J(5#: 
WMlT^o f LT, *3fff^7 7 i 5co#fflSa^^7 ,, 7 
<h 7 U 7 7> 7 7"ffl|g^^- ;u 1 fc ^« 8 Olfe^ 7 K 



-3- 



(4) 

5 

9 t i'ii.W1$te J £ U Si 9 0- 3 0 0 TCOiSKTiftE 

x-tzztizi*) *mit* y ~? 5 s izngz-tz z 

[ 0 0 2 S] C£>**£\ 7 'J y-f+v -fmWim^-^l 

it, Tib. ^mit^yy'5co^mmm^>^7X(tm^ 

K9 0v»-fii^— ^tB5EL> ^Of^-eo 
7 'J 7 ;u 1 t^Lt^ifff 7° 5 

[ 0 0 2 9] 4fc, #EB»S!/<>7 p (ift;cT\ Atii^SB 
J 5 L 6±C)?e 0. 3-2 0 A /m(7)ftlSNi / ¥^7^ri 70 
J; cKI? £ 0 . 0 0 5 - 5 0 //m(7)glSfi>S>7^ 

[ 0 0 3 0] 

Sft±CSnXliP b-S n9M 7 *f£J^ ? *^£? ^ 7 

{ : o ^ t ffi v ^£iHif!/& £ fflffii" 4 £ t ^ pjf g <h -2> o 
[0 0 3 1 ] 4 fc. *»fl<07V 7 7*^ 7 77B««M*- 

^itniE&zmm'? & z t % < &ot% scabic 

[ 0 0 3 2] 

[0033] nmm \ 

isgs o jum^fflwrMmt^mmmtty* o. i %h- 

S04 i§fl£trlSfe*U TKSfeLfco -E-cof*, PdC 1 50 
2 0. lg/K 35%HC1 lml/l*«bi*Pd 

*»isi:3 o&m«atu ^tk^l^o 

[0 0 3 4 ] ^ * >x;u*>K*Xi 0g/U 

* *>x;u*>B£#&2 0g/U ^>^W>ffil 0 
g/ 1 , 0g/K iI5B£3 0 g/ 1 

Tto mwmzfc<vtt®\&&mL, snMP 

b* f #f{BL"CS n-P bS^ **tt«t (&«; : S n 6 0 

%, Pb4 0%) * f JFMSilfco 7*?£JHI<7>J?£ 40 

(i2 0 ± 2 , u mT-* > 7 ^fl^ffll^g&L/: 

[0 0 3 5 ] »fciirt:S n-P y+«KS*ffiL 
K*1-4itlzJ: i) 7>; 7 -f*v 77B«»tf-;u*f# 

[0 0 3 6] C-MOSf 7 7W,aMi 1 t* 

4 3// mflf OT ;u ^ ASgHHzISg 5 // mO^ffl/O 

ffl«S**-*£C¥£^B5&U 2 0 0tt'2 O&IWSD 



ffl¥8-l 3 9 0 9 7 

6 

Lfz Q ZivizX 0#J— fcS5$<9/o ^iSJftfce 

[ 0 0 3 7] ^IC. :^)f7 7'^-t7 < 7^Sfg<7V*7 

K UfStt U 2 0 0 °CX2 O&BJJn&Lfco Cit 

CiO, C-M0Sf77'i:-t7 * 7 ^tSt^Aitt: 
!i^t^:t^t^f: 0 CO*§£\ C-MOSf 77*t 

C~M0Sf7 ^otK¥ * t ^ * o fegy frflkft: 1-1"^ 
^ t * < $ A left ? - t **-C- £ fc 0 
[0 0 3 S] 4*:. C-MOSf y^filiSlgt* 
a^U-^TXflt IT, -I-t7^7^St^g^l 
fcC-MO Sf77'H7 S y ?&Ufrt>Jd*)9\>L, W 

[0039] mmm 2 

[0 0 4 0] ^<*> mtk2 Og/K 8B*-^Xl 0 
g/ I , -^sJ-ScSl Og/K n7-tMi2 0g/l* 

OfH««B3ia#CiaJS 6 CC-C3 0 5JMAS«jB> y^S-ff 

»USn>7««^i^o C<7)>7^^<7) 
«S(i5± 1 M mX~&t), ^7^4 J i:e^±mL 

[0 0 4 1 ] W^irfcS n> *ttK«r*S6L«:*-r-6 

[0 0 4 2] — B3t:^LfcJ:^ ffi B B a K^^f^' 
-fflL S 1^7 7 f 5^A£ti*ai : j=--C*& 3 M mW<OT )V 

ON i > y 2SW § 0. 1 //mCOA u > 7 
feBll 3«:3F^fltL7to &ib\ T ;P ^ — vAgi 1 6 CO/SH 

vSCJ: OffMLfco fUAu> 7«il 3±t:± 
f£7 U 7 7 p f 7 7°«®^^-;u l f5¥i*T-g|^ 

1"4IH«1 6 0iR'J- Kl 5 *7'J 7 7^7 7^81 
^-;H ±lCffitt^-fcHi:LT«&, 3 8 0- 4 0 0TCT' 
Sn«UE*L7to CiitiJ:»K L S I ^y/5^Ata*S» 

f±<7)A u > 7 ^ttR 1 3 i: . 7'j77'f 7 -/lia** 
- )V 1 S n ^ 7 *Wlk t , Au>7^') - K 1 

5 <!: O^rli: A u - S n LSIf 
7 7*5 tffl«l Kl 5 t ^^^Cffi^-r^^l <b 

[oo43] \m.m i 

itgS 0//m^ffl«C, 7*i:il3f?5 0/im 

O^BB^ 7^/f*?K«:L, 7'j 7 7>7 7lga^^ 

[0 0 4 4] :^7'j77*f77lg^-;^ffl^t 



-4- 



(5) 



t ^ri^L/: tZ^, C-MOSf 7 7't-t7^^S 1 

fcj&*t§ fcji*ofc 0 3 

[0 0 4 5] 5 

-tot. fin* h-e«^«Ktt^*^7'j y^-y -7*^' s 

[BIffioiBi#iBiW] 70 l o 

[11] $P^7'J v/f-y^fflfta^-^owfraBI i i 

[SI 2] *P^7'j77'f77WS^-;^ffl^/: 1 3 

*«*f 7 7't £Si:^&M<7)Mit*^o 1 4 

[S3] *%K^7'; ■y^^T'fflSSt^-^Srfflv^Tt 1 5 



ilfMTS - 1 3 9 0 9 7 



S nliiPb - S ri9^ v 

m®^*7 k 
n i 

A u ;$Jf 

Au>7 + 'J-K 




-5- 



